15-6
(Wattenberg, 1977, 1979b). Little is known about their mechanism of
inhibition other than the fact that benzyl isothiocyanate is a potent
inducer of glutathione S-transferase activity. In further studies,
mammary tumor formation resulting from exposure to DMBA was inhibited
by the administration of benzyl isothiocyanate subsequent to the car-
cinogen.  It has also been demonstrated that this compound inhibited
1,2-dimethylhydrazine-induced neoplasia of the large intestine when
the exposures were begun 1 week after administration of the carcinogen
(Wattenberg, 1981). The mechanism of these inhibitory effects is not
known.
Flavones.  The study of flavones (found in fruits and vegetables)
as possible inhibitors was undertaken as a result of data showing that
several inducers of increased microsomal mixed function oxidase acti-
vity inhibit chemically induced carcinogenesis.
Inhibition of BaP-induced carcinogenesis has been studied with
three flavones: two synthetic compounds — B-naphthoflavone (5,6-
benzoflavone) and quercetin pentamethyl ether — and one naturally
occurring compound — rutin (3,3f ,4' ,5,7-pentahydroxyflavone-3-
rutinoside).  Quercetin pentamethyl ether is sometimes substituted
for tangeretin, a naturally occurring pentamethoxy flavone found in
citrus fruits. All three flavones induce aryl hydrocarbon hydroxylase
(AHH) activity: 6-naphthoflavone is the most potent inducer, quercetin
pentamethyl ether is a moderate inducer, and rutin has the weakest
inducing capacity. When added to the diet of A/HeJ mice subsequently
challenged with orally administered BaP, B-naphthoflavone caused
almost total inhibition of pulmonary adenoma formation, and quercetin
pentamethyl ether reduced the number of these neoplasms by one-half.
The number of adenomas was the same in animals fed rutin and the con-
trol diet.  Thus, the inhibitory effects of BaP-induced neoplasia
paralleled the potency of the three flavones in Inducing increased AHH
activity (Wattenberg and Leong, 1968, 1970). Recently, 6-naphthofla-
vone has been shown to induce activity of conjugating enzymes, includ-
ing glutathione S—transferase.
The mutagenic flavones have multiple hydroxyl groups.  Flavones
exerting protective effects do not have free polar groups; they either
contain methoxy substituents or are unsubstituted (MacGregor and Jurd,
1978).  The mutagenic and carcinogenic effects of flavones are dis-
cussed in Chapter 13.
Protease Inhibitors. Protease inhibitors are widely distributed
in plants, and are particularly abundant in seeds.  Soybeans, a major
source of protein in many vegetarian diets, and lima beans contain a
variety of these compounds.
Protease inhibitors have in common the ability to inhibit pro-
tease enzymes as well as tumor promotion (Troll, 1980).  Inhibition of
this type has been demonstrated using the two-stage model to study

